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Overview



Growth of Systematic Reviews

PubMed search: ("Meta-Analysis" [Publication Type]) AND 
"systematic review"[Title/Abstract]
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Why Systematic Reviews?

• Reduce bias

• Increase sample size

• Combine the power of individual studies

• Aids in decisions about policy, clinical, and research agendas



Review Types





Grant, M. J. (06/2009). A typology of reviews: An analysis of 14 review types and associated methodologies 
A typology of reviews, Blackwell Publishing. doi:10.1111/j.1471-1842.2009.00848.x



Grant, M. J. (06/2009). A typology of reviews: An analysis of 14 review types and associated 
methodologies A typology of reviews, Blackwell Publishing. doi:10.1111/j.1471-1842.2009.00848.x



Research Process



Systematic Review Process

•Question development

•Inclusion/exclusion criteria

•Search for studies

•Review and select studies

•Review study quality

•Data extraction

•Synthesis of results



Team Formation



Ideal Systematic Review Team
• One team member knowledgeable about SR methods

• 2-5 subject experts

• Librarian (information retrieval expertise)

• Statistical expertise (especially if doing quantitative synthesis)

Review 
Methods

Expert

Subject
Expert

Subject
Expert

Subject
Expert Librarian Statistician

(for meta-
analysis)



Role of Librarian (Co-investigator)
Study Phase Activity

Planning

Help development or refinement of review topic (assess the need for a Systematic Review)
Search for existing systematic reviews
Search for protocols of reviews in progress
Help define study “participants”

Conduct

Identification of databases for searches
Development and execution of searches
Documentation of search strategies
Management of search results

Reporting
Write the literature search section in Methods in the protocol and the review
Review of other sections or final draft
Co-authorship

Updating All of the above



Role of Librarian (Co-investigator)

• Rethlefsen et al (2015): Among 275 SRs published in general and 
internal medicine journals, level of librarian or information specialist 
participation was significantly associated with search 
reproducibility, and articles with librarian co-authors were more 
likely to meet 8 of 13 search standards.

Rethlefsen ML, Farrell AM, Osterhaus Trzasko LC, Brigham TJ. (2015). 
Librarian co-authors correlated with higher quality reported search 
strategies in general internal medicine systematic reviews. Journal of 
Clinical Epidemiology, 68(6), 617-26



Break
10 minutes



Question Development/Problem Formulation

1. Determine if the topic has been reviewed before
• Search for other reviews

• Search for protocols of reviews in progress (ask librarian for help)

2. Clarify your question/s
• Determine main concepts--including the conceptual and operational definitions

• What question framework (parameters) fits your review? (e.g. PICO, CHIP, etc.)

• Identify synonyms (both controlled vocabulary and natural language)

3. Set explicit inclusion/exclusion criteria (generally based on your parameters)

4. Write a protocol



Question Framework

Foster, M.J., & Jewell, S. T. (Eds.). (2017). Assembling 
the Pieces of a Systematic Review: a Guide for 
Librarians. Rowman & Littlefield.



Question example (large group activity)

For the question:

Is Cognitive Behavior Therapy more effective at reducing the symptoms 
than antidepressants?

• What are the main concepts?

• What are some of the synonyms?



Small group activity

For the following question:

Should GPs prescribe antibiotics to treat children with middle ear 
infections?

What are the main concepts?

What are some of the synonyms related to each concept?



Small group/individual activity

For your research question:

What are the main concepts?

What are some of the synonyms?



Searching

• Developing a search strategy

• Selecting databases

• Searching the databases

• Documenting the process

• Exporting the results



Developing a Search Strategy

• Data collection

• Translate your research question into an effective search strategy

• Comprehension vs. precision



CBT ED AD

Identifying Search Concepts



ED

CBTAD

Identifying Search Concepts



Selecting Databases

• Use a variety of resources

• Have reasons for your selection

• Include grey literature in your search



List of Common Databases: 

• PubMed

• PsycINFO

• ERIC

• Web of Science

• Sociological Abstracts

• Social Work Abstracts

• ProQuest Dissertations and Theses Global (grey literature source)



Searching the Databases

• Each database has a unique search interface and controlled 
vocabulary

• You will have to adapt your search strategy for each database



PubMed

• Journal citations and abstracts collected from the life sciences 
literature from 1947 to the present. Over 4,800 journals are indexed 
in the areas of clinical medicine, biomedicine, and health care.

• MeSH Terms
• Example:

• "Antidepressive Agents"[Mesh]

• "Feeding and Eating Disorders"[Mesh]



http://www2.lib.ku.edu/login?URL=http://www.ncbi.nlm.nih.gov/pubmed?otool=ksukanlib


PsycINFO

• Contains citations and summaries of journal articles, book chapters, 
books, and technical reports, as well as citations to dissertations in 
psychology and psychiatry. The journal literature spans 1887 to the 
present

• Use thesaurus 
• Example:

• MAINSUBJECT.EXACT.EXPLODE("Eating Disorders")

• MAINSUBJECT.EXACT.EXPLODE("Antidepressant Drugs")

• MAINSUBJECT.EXACT.EXPLODE("Purging (Eating Disorders)")



http://www2.lib.ku.edu/login?url=http://search.proquest.com/psycinfo?accountid=14556


Documenting the Search

• Document the actual search strategy used (export/copy from the 
database)

• Document search terms and results yourself to help develop with the 
development of the search strategy and with reporting

• PRISMA flowchart to document process from the search results on



PubMed Search

((("Antidepressive Agents"[Mesh] OR "Antidepressive Agents, 
Tricyclic"[Mesh] OR "Antidepressive Agents, Second-
Generation"[Mesh] OR "Fluvoxamine"[Mesh] OR "Bupropion"[Mesh] 
OR "Citalopram"[Mesh] OR "Serotonin and Noradrenaline Reuptake 
Inhibitors"[Mesh])) AND "Cognitive Behavioral Therapy"[Mesh]) AND 
((("Feeding and Eating Disorders"[Mesh]) or "Binge-Eating 
Disorder"[Mesh]))



Documenting the Search



PRISMA 2009 Flow Diagram 
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Exporting the Search

• EndNote

• Zotero



Group Activity

Develop a search strategy for the second question on the PICO or one 
of your own research questions:

• Choose databases

• Identify the search concepts

• Begin brain drafting the search terms using controlled vocabulary 



Study Rationale

 
 
 
 
 
 
 
 
 
 
 
 
  

Evidence-based Practice (EBP) 
Is a “lifelong problem-solving approach to clinical 

practice” that results in higher quality of health care and 
greater client benefit (Melynk & Fineaut-Overholt, 2015) 

Integration of the best and 
most relevant research 

Clinician expertise 
and wisdom 

Client preferences 
and values 

Requires development of research skills 

Undergraduate Research Experiences (URE) 
are high impact practices in higher education with documented 

learning outcomes that attempt to meet the complex and 
varied demands of a changing world (Gagliardi, Martin, Wise, 

& Blaich, 2015; Kuh, 2008). 

Course-based Undergraduate Research Experiences (CURE) 
engage an entire class of students in addressing a research 

question or problem of interest to the profession with an outcome 
that is unknown to both students and instructor (Auchincloss et 

al., 2014). 

discovery 
of new 

knowledge 
or insights 

student 
involvement 
in the use 

and 
integration 
of scientific 
practices 

iterative 
processes in 
which new 
knowledge 
builds on 
existing 

knowledge 

collaboration 
with others to 

improve 
intellectual, 

communication, 
and 

metacognition 
skills 

broadly 
relevant or 
important 
work with 

impact 
beyond the 
classroom 

AMTA Music Therapy Research 
2025 initiative to build research 
capacity and infrastructure and 

encourage development of 
clinician-scholars (AMTA, 2015) 

Research Skill Development within the 
Curriculum may be the most inclusive, 

efficient, and cost-effective ways to 
provide this level of research training to 

the largest number of students 
(Shanahan, 2012) 



Systematic Review (Boland et al., 2014)
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Perform scoping 
searches, identify 

research question(s), 
write protocol

Search literature to 
identify papers that 
address the research 

question(s)

Screen titles and 
abstracts for 

relevance

Obtain full-text 
papers of identified 

relevant articles

Select full-text 
papers from 

inclusion/exclusion 
criteria

Assess full-text 
papers for 

methodological 
quality

Extract data from 
papers and 

summarize data in 
tables

Analyze and 
synthesize data in 

narrative form

Write and edit the 
results, findings, and 

conclusions



Purpose and Research Questions

• Purpose Statement
• The purpose of this systematic review is to summarize and describe course-

based research experiences and discuss implications and best practices for 
inclusion in music therapy education and training. 

• Research Questions
• What are the characteristics of course-based undergraduate research 

experience characteristics experiences (i.e., participants, grade level, course, 
field of study, course type, duration, terminology, study design)?

• What are the outcomes of course-based undergraduate research experiences 
and how are these outcomes measured? 

45
Dvorak, A. L., Davis, J., Bernard, G., Beveridge-Calvin, R., Monroe-Gulick, A., Thomas, P., & Forstot-Burke, C. (in press) Systematic review of course-based 

undergraduate research experiences: Implications for music therapy education. Music Therapy Perspectives.



Team Formation

• Librarians
• Amalia Monroe-Gulick, MS, MLS

• Paul Thomas, MA

• Corinne Forstot-Burke, MSI

• Students
• Julia Davis

• Gabriella Bernard

• Riley Beveridge-Calvin

• Melissa Gillespie

• Allison Nocita

• Emily Nordhues



Three 
Databases

• ERIC

•PubMed

•Web of Science

www.lib.ku.edu 47

• Course based
AND

• Research 
AND

• Undergraduates

Three 
Searches
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Journal WOS PubMed ERIC CINHAL PscyINFO
Academic 
Search 

Biochemistry and Molecular Biology Education 1 1 1 0 0 0

Yeast 1 1 0 0 0 0

CBE—Life Sciences Education 1 1 1 0 0 0

JOURNAL OF MEDICAL EDUCATION AND CURRICULAR 
DEVELOPMENT 1 0 0 0 0 1

CANADIAN JOURNAL FOR THE SCHOLARSHIP OF TEACHING AND 
LEARNING 1 0 1 0 0 0

CHEMISTRY EDUCATION RESEARCH AND PRACTICE 1 0 1 0 0 0

AMERICAN BIOLOGY TEACHER 1 1 1 0 0 1

ZEBRAFISH 1 1 0 0 0 0

JOURNAL OF CHEMICAL EDUCATION 0 1 1 0 0 1

Journal of College Science Teaching 0 1 1 0 0 1

MBio 1 1 0 0 0 0

Journal of Nursing Education 1 1 0 1 0 0

Journal of Engineering Education 1 0 0 0 0 1

Teaching of Psychology 1 1 1 0 1 1

Journal of Research in Science Teaching 1 1 1 0 0 0

Journal of Science Education and Technology 1 1 1 0 1 1

Journal of College Student Development 1 1 1 1 0 0

Higher Education Research & Development 1 0 1 0 1 1

Journal of Microbiology & Biology Education 0 1 0 0 0 0

Science Education 1 1 1 0 1 1

Medical education 0 1 0 1 1 1

Journal of Natural Resources & Life Sciences Education 0 0 1 0 0 0

Medical teacher 1 0 1 0 0 0

International Journal of Research & Method in Education 1 0 1 0 0 1

Nursing Education Perspectives 1 1 0 1 0 1

New Directions for Teaching and Learning 0 0 1 0 0 1

Educational researcher 1 0 1 0 0 1

Journal of advanced nursing 1 1 0 1 1 1
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Search Term Number of Results
course based 563
SU.EXACT("Courses") 2531
SU.EXACT("Science Experiments") 7382
SU.EXACT("Educational Experiments") 1627
SU.EXACT("Scientific Methodology") 3257
SU.EXACT("Science Curriculum") 9348
SU.EXACT("College Curriculum") 6148
SU.EXACT("Scientific Research") 6453
SU.EXACT("Science Process Skills") 2734
SU.EXACT("Curriculum Implementation") 1984
SU.EXACT("Scientific Principles") 4278
classroom based 1705
class based 285
SU.EXACT("STEM Education") 2980
SU.EXACT("Learning Experience") 6939
SU.EXACT("Curriculum Research") 2199
course-embedded 56
SU.EXACT("Integrated Curriculum") 7593
SU.EXACT("Educational Methods") 3085
SU.EXACT("Problem Based Learning") 3327
SU.EXACT("Student Educational Objectives") 5880
curriculum based 2379
SU.EXACT("Curriculum Design") 12633
SU.EXACT("Classroom Research") 4254
SU.EXACT.EXPLODE("Active Learning") 5970
SU.EXACT.EXPLODE("Learner Engagement") 7812

Combined with OR 100989www.lib.ku.edu 49
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Search Term Number of Results

SU.EXACT("Research Opportunities") 1320

SU.EXACT("Research Projects") 13807

SU.EXACT.EXPLODE("Research Skills") 2849

SU.EXACT.EXPLODE("Student Research") 4430

SU.EXACT("Research") 16131

research* 581939

Combined with OR 581939

Search Term Number of Results

undergraduate research experience* 141

SU.EXACT("Undergraduate Study") 12289

SU.EXACT.EXPLODE("Undergraduate Students") 24635

undergraduate* 55911

combined with OR 55989www.lib.ku.edu 50
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Searches Number of Results

Search 1: course based results 100989

Search 2: research results 581939

Search 3: undergraduate results 55989

All searches combined with "and" 3909

Filters

Language: English 3909

Peer Reviewed: Yes 2876

Year: 2000-Present 2547

Source Type: Scholarly Journals 2532

Document Type - Journal Articles 2532

Education Level: Higher Ed, Postsecondary Ed, Adult Ed, Two Year College 2419

Citations exported to Endnote 2418

Duplicates within ERIC deleted 2137

ERIC citations within Endnote 2137

www.lib.ku.edu 51



Results from Database Searches

52

ERIC: 2137
PubMed: 

2571

Combined: 
5809

WoS: 1101

Deduplicated: 
5493
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Deduplication of
EndNote Libraries

www.lib.ku.edu 54
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Using Groups to
Aid Sorting Process

www.lib.ku.edu 56



Exclusion Criteria
Articles were excluded if they included: (a) a book, book review, book chapter, 
description, or meeting abstract; (b) elementary, middle, high school, or graduate 
students; or (c) a non-CURE (i.e., traditional laboratory course, inquiry laboratory 
course, research or summer internship, students uninvolved in research). 

Electronic Database Search
ERIC, PubMed, and Web of Science using “course based” AND “research” and 
“undergraduate” searches

Search Filters
English language, peer-reviewed, scholarly journals (source type), journal articles 
(document type), published between 2000-2017, education level of higher education, 
postsecondary, adult education, and two year college.

Inclusion Criteria
(a) Published quantitative, qualitative, or mixed methods studies
(b) Involved undergraduate students in research
(c) Used a course-based undergraduate research experience 
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PRISMA Flow 
Diagram

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: PRISMA Flow Diagram  

Database 
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(N = 5809) 

Duplicate 

Records 
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Abstracts 

Screened             

(n = 5466) 

Full Text 

Articles 

Screened 
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(n = 357) 

Studies 

Included             

(n = 54) 

Excluded (n = 303) 
Description (n = 119) 
Inquiry laboratory course (n = 48) 
Students not involved in research (n = 39) 
Research internship (n = 27) 
Population other than undergraduate 
students (n = 26) 
Letter to editor/other researcher (n = 20) 
Traditional laboratory course (n = 13) 
Summer internship (n = 10) 
Abstract (n = 1) 
 
 
 

Excluded (n = 5109) 
Students not involved in research (n =1938) 
Description (n =1612) 
Population other than undergraduate 
students (n = 850) 
Inquiry laboratory course (n = 463) 
Traditional laboratory course (n = 154) 
Abstract (n = 34) 
Research internship (n =28) 
Summer internship (n =18) 
Letter to editor/other researcher (n = 7) 
Book review (n = 2) 
Book (n = 1) 
Book chapter (n = 1)  
Interview (n = 1) 
 
 
 

D
vo

ra
k,

 A
. L

.,
 D

av
is

, J
.,

 B
er

n
ar

d
, G

.,
 B

ev
er

id
ge

-C
al

vi
n

, R
.,

 M
o

n
ro

e-
G

u
lic

k,
 A

.,
   

  
Th

o
m

as
, P

.,
 &

 F
o

rs
to

t-
B

u
rk

e,
 C

. (
in

 p
re

ss
) S

ys
te

m
at

ic
 r

ev
ie

w
 o

f c
o

u
rs

e-
b

as
ed

 
u

n
d

er
gr

ad
u

at
e 

re
se

ar
ch

 e
xp

er
ie

n
ce

s:
 Im

p
lic

at
io

n
s 

fo
r 

m
u

si
c 

th
er

ap
y 

ed
u

ca
ti

o
n

. 
M

u
si

c 
Th

er
a

p
y 

P
er

sp
ec

ti
ve

s.



R
es

u
lt

s 
o

f 
th

e 
Sy

st
em

at
ic

 
R

ev
ie

w
 D

at
a 

Ex
tr

ac
ti

o
n

D
vo

ra
k,

 A
. 

L.
, 

D
av

is
, J

.,
 B

er
n

ar
d

, 
G

.,
 B

ev
er

id
ge

-C
al

vi
n,

 R
., 

M
on

ro
e

-G
ul

ic
k,

 A
., 

Th
om

as
, P

., 
&

 
Fo

rs
to

t-
B

ur
ke

, 
C

. (
in

 p
re

ss
) S

ys
te

m
at

ic
 r

ev
ie

w
 o

f 
co

ur
se

-b
a

se
d

 u
n

d
e

rg
ra

d
u

a
te

 r
e

se
a

rc
h

 
e

xp
e

ri
e

n
ce

s:
 I

m
p

li
ca

ti
o

n
s 

fo
r 

m
u

si
c 

th
e

ra
p

y 
e

d
u

ca
ti

o
n

. M
u

si
c 

T
h

e
ra

p
y 

P
e

rs
p

e
ct

iv
e

s.



W
ri

ti
n

g 
th

e 
M

an
u

sc
ri

p
t

• Title Page – Key words important

• Abstract – Follow instructions exactly

• Introduction/Review of Literature
• Research Problem and Need for the Study
• Theoretical Framework and Variables
• Summarize Known and Unknown 
• Provide Clear Argument for Study
• Purpose Statement and Research Questions

• Method
• Study Design – Type of systematic review, description, rationale
• Searching – Databases, search terms, search filters, deduplication
• Selection – Inclusion and exclusion criteria, procedure (title/abstract, full text, quality, risk of bias)

• Results
• Description of Studies
• Results by Research Question
• Tables, Figures, Appendices, Online Supplemental

• Discussion
• Major Findings – Compare and contrast with literature in the field
• Limitations, Delimitations, and Assumptions – Current study and reviewed studies
• Future Recommendations – Future research priorities and agenda
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Eric Search Strategy 
(Appendix)
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Abbey Dvorak, Ph.D., MT-BC

Associate Professor of Music 

Education and Music Therapy

The University of Kansas

1530 Naismith Drive

Lawrence, KS 66045

Email:  dvorak@ku.edu

Questions?

mailto:dvorak@ku.edu


Additional Resources:

• Campbell Collaboration recorded workshops, seminars & other 
training presentations https://campbellcollaboration.org/research-resources/training-courses.html

• The Cochrane Handbook for Systematic Reviews of Interventions
https://training.cochrane.org/handbook

• PRISMA flow diagram
http://prisma-statement.org/PRISMAStatement/FlowDiagram.aspx

• KU Libraries Systematic Review Service
https://lib.ku.edu/services/research/systematic-reviews
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